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ROLLER, AND METHOD FOR MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a silicone rubber sponge forming composition for a fixing 
roller, which can be made as a cured product forming a fine and uniform cell, having low thermal 
conductivity, and superior in durability, and to provide the fixing roller, made of the same, having the 
low thermal conductivity, and superior in the durability. 

SOLUTION: The silicone rubber sponge forming composition for the fixing roller contains (A) 100 
pts.mass of a liquid organopolysiloxane including at least two alkenyl groups combined with silicon 
atoms in one molecule, (B) 0.1-30 pts.mass of a liquid organohydrogenpolysiloxane including at least 
two hydrogen atoms combined with silicon atoms in one molecule, (C) 1-20 pts.mass of a 
surfactant, (D) catalytic amount of an addition reaction catalyst, (E) 0-10 pts.mass of reinforcing 
silica fine powder, and (F) 30-200 pts.mass of water. The fixing roller formed using the composition 
and the method for manufacturing the same are provided. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.Thts document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

(A) Liquefied organopolysiloxane 100 mass part which contains in a monad an alkenyl group 
combined with at least two silicon atoms 

(B) 0.1 to liquefied ORGANO hydrogen polysiloxane 30 mass part which contains in a monad a 
hydrogen atom combined with at least two silicon atoms 

(C) One to surface-active agent 20 mass part 

(D) An addition reaction catalyst A catalyst amount 

(E) Zero to reinforcement nature silica impalpable powder 10 mass part 

(F) 30 to water 200 mass part 

A silicone rubber sponge plasticity constituent for fixing rollers to contain. 
[Claim 2] 

(A) The silicone rubber sponge plasticity constituent for fixing rollers according to claim 1 whose 
mole ratio (a Si-H group / alkenyl group) of an alkenyl group of an ingredient and a silicon atom 
absorbed water matter atom of the (B) ingredient is 2.0 or less. 
[Claim 3] 

(A) The silicone rubber sponge plasticity constituent for fixing rollers according to claim 1 or 2 
whose degree of polymerization of organopolysiloxane of an ingredient is 400 or less. 
[Claim 4] 

(C) The silicone rubber sponge plasticity constituent for fixing rollers according to claim 1, 2, or 3 
whose surface-active agent of an ingredient is polyether denaturation silicone. 
[Claim 5] 

The silicone rubber sponge plasticity constituent for fixing rollers according to claim 4 whose 

polyether denaturation silicone is what is expressed with a following formula (1). 

[Chemical formula 1] 

CH, CH, 
I I 

(CH 3 ) 3 -SiO-(SiO) x -(SiO) y -Si-(CH3)3 

CH 3 (CH 2 ) 3 -0-(CH 2 CH 2 0) p -(CH 2 CH(CH 3 )0) cl -R ( I ) 

R is H or CH 3 among [type, and 10-200y of x are 1-20, and x/y is an integer with which it is 

satisfied of 5-50, and 3~50q of p are 0-30, and p/(p+q) is an integer with which it is satisfied of 0.5- 
1. Molecular weights are 2,000-50,000 and the amount of siloxanes in a molecule is 40 to 95 mass 
%•] 

[Claim 6] 

A silicone rubber sponge plasticity constituent for fixing rollers of Claims 1-5 whose thermal 
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conductivity of a hardened materia! is below 0.15 W/m and ** given in any 1 clause. 
[Claim 7] 

It is a heat fusing roller with which it comes to form a silicone rubber sponge layer in a peripheral 
face of roll axes, A silicone rubber sponge fixing roller with which silicone rubber sponge which forms 
this silicone rubber sponge layer is characterized by making it come to harden a silicone rubber 
sponge plasticity constituent of Claims 1-6 given in any 1 clause. 
[Claim 8] 

A manufacturing method of a silicone rubber sponge fixing roller which makes a silicone rubber 
sponge layer form in it by volatilizing moisture at temperature of not less than 100 ** after making a 
peripheral face of roll axes harden a silicone rubber sponge plasticity constituent of Claims 1-6 
given in any 1 clause at less than 100 **. 
[Claim 9] 

It is a fluororesin coating fixing roller with which it comes to form a fluoro-resin or fluororubber 
layers in a peripheral face of roll axes via a silicone rubber sponge layer, A fluoro-resin or a 
fluorocarbon rubber covering silicone rubber sponge fixing roller with which silicone rubber sponge 
which forms this silicone rubber sponge layer is characterized by making it come to harden a 
silicone rubber sponge plasticity constituent of Claims 1-6 given in any 1 clause. 
[Claim 10] 

A peripheral face of roll axes is made to harden a silicone rubber sponge plasticity constituent of 
Claims 1-6 given in any 1 clause at less than 100 **, A manufacturing method of a fluoro-resin 
which grinds the silicone rubber sponge layer surface and makes a fluoro-resin or fluororubber 
layers form in this surface after making a silicone rubber sponge layer form by volatilizing moisture 
at temperature of not less than 100 **, or a fluorocarbon rubber covering silicone rubber sponge 
fixing roller. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to a silicone rubber sponge plasticity constituent for fixing rollers of the heat 
fixing equipment in electrostatic recording devices, such as an electrophotography copying machine, 
a printer, and a facsimile, a fixing roller formed using this constituent, and a manufacturing method 
for the same. 

[Background of the Invention] 
[0002] 

A heat cure type liquid silicone rubber composition is excellent in a moldability, and after shaping is 
used in various fields from excelling in heat resistance and electric insulation. In it, since it excels in 
heat resistance or a mold-release characteristic, it is used for fixing rollers, such as PPC, LBP, and 
FAX. In the apparatus using these electrophotography processes, it is necessary to fix to tracing 
paper the toner image transferred by tracing paper from the photo conductor surface. As a method 
of fixing this toner image, tracing paper is passed between the heater roll and pressure roll which 
are carrying out contact rotation mutually and which were heated, thermal melting arrival carries out 
the toner image on tracing paper, and the method of fixing is adopted widely. Although it can be 
considered as the quick copying machine of a response, a printer, etc. by generally making the 
thermal conductivity of a roll material high in this thermal melting arrival method, On the other hand, 
as for the thermally conductive high thing, as for heat dissipation, a good material of heat storage 
capability is early needed conversely low [ thermal conductivity ] in the flow of a miniaturization and 
low-pricing. There is silicone rubber foam which used gaseous low-fever conductivity as this 
material, and there are a method of using the hydrogen gas which carries out a byproduction as a 
process of this foam at the time of the method of adding a heat decomposition type blowing agent 
or hardening, etc. 
[0003] 

However, the method of adding a heat decomposition type blowing agent lets the toxicity of the 
cracked gas, and a smell be problems. 

Hardening inhibition by a foaming agent was made into the problem in what uses a platinum catalyst 
for a curing catalyst. 

In the method of using the hydrogen gas which carries out a byproduction at the time of hardening, 
there were problems, such as requiring cautions for the handling at the time of the explosivility of 
hydrogen gas and preservation of uncured material. In shaping made to foam within a metallic mold 
like injection moulding, there was a problem that it was difficult to obtain the silicone rubber foam 
which has a minute and uniform cell. 
[0004] 

Although the method of blending a hollow filler was shown by JP,2000-143986,A (patent documents 
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1), there was a problem that a hollow filler was dramatically lightweight and combination was difficult. 
By JP,H6-207038,A (patent documents 2), after adding an emulsifier and water to the addition 
hardening setup-of-tooling product of silicone and making it distribute water, the method of 
volatilizing water and obtaining sponge is indicated, but about a fixing roller use, it is not suggested 
at all. Although silica impalpable powder etc. are used as the essential ingredient as a viscous agent, 
it is not preferred as an object for fixing rollers to blend these so much, in order to worsen a 
compression set. 
[0005] 

[Patent documents 1] JP,2000-143986,A 
[Patent documents 2] JP,H6-207038,A 
[Description of the Invention] 
[Problem to be solved by the invention] 
[0006] 

This invention was made in view of the above-mentioned situation, and forms a detailed and uniform 
cell, and an object of this invention is to provide a silicone rubber sponge plasticity constituent for 
fixing rollers which gives the hardened material which is low-fever conduction and was excellent in 
endurance, a fixing roller formed using this constituent, and a manufacturing method for the same. 
[Means for solving problem] 
[0007] 

this invention person found out that the obtained silicone rubber sponge was suitable as a fixing 
roller use by blending a surface-active agent and water with an addition hardening type silicone 
rubber composition, as a result of inquiring wholeheartedly, in order to attain the above-mentioned 
purpose. 

Namely, the liquefied organopolysiloxane which contains the alkenyl group combined with at least 
two silicon atoms in the (A) monad, (B) The liquefied ORGANO hydrogen polysiloxane which 
contains in a monad the hydrogen atom combined with at least two silicon atoms, (C) By using a 
surface-active agent and the silicone rubber sponge plasticity constituent for fixing rollers which 
contains the specific amount of polyether denaturation silicone, the (D) addition reaction catalyst, 
(E) reinforcement nature silica impalpable powder, and (F) water preferably, A detailed and uniform 
ceil is formed, and it finds out that the fixing roller which is low-fever conduction and was excellent 
in endurance can be manufactured, and came to make this invention. 
[0008] 

Therefore, this invention provides a silicone rubber sponge plasticity constituent for the following 
fixing rollers, a fixing roller, and a manufacturing method for the same. 

[1] Liquefied organopolysiloxane 100 mass part which contains the alkenyl group combined with at 
least two silicon atoms in the (A) monad 

(B) 0.1 to liquefied ORGANO hydrogen polysiloxane 30 mass part which contains in a monad the 
hydrogen atom combined with at least two silicon atoms 

(C) One to surface-active agent 20 mass part 

(D) Addition reaction catalyst Catalyst amount 

(E) Zero to reinforcement nature silica impalpable powder 10 mass part 

(F) 30 to water 200 mass part 

The silicone rubber sponge plasticity constituent for fixing rollers to contain. 
[2] It is a heat fusing roller with which it comes to form a silicone rubber sponge layer in the 
peripheral face of roll axes, The silicone rubber sponge fixing roller with which the silicone rubber 
sponge which forms this silicone rubber sponge layer is characterized by making it come to harden 
the above-mentioned silicone rubber sponge plasticity constituent. 

[3] A manufacturing method of a silicone rubber sponge fixing roller which makes a silicone rubber 
sponge layer form in it by volatilizing moisture at temperature of not less than 100 ** after making a 
peripheral face of roll axes harden the above-mentioned silicone rubber sponge plasticity 
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constituent at less than 100 **. 

[4] It is a ftuororesin coating fixing roller with which it comes to form a fluoro-resin or fluororubber 
layers in a peripheral face of roll axes via a silicone rubber sponge layer, A fluoro-resin or a 
fluorocarbon rubber covering silicone rubber sponge fixing roller with which silicone rubber sponge 
which forms this silicone rubber sponge layer is characterized by making it come to harden the 
above-mentioned silicone rubber sponge plasticity constituent. 

[5] A peripheral face of roll axes is made to harden the above-mentioned silicone rubber sponge 
plasticity constituent at less than 1 00 **, A manufacturing method of a fluoro-resin which grinds the 
silicone rubber sponge layer surface and makes a fluoro-resin or fluororubber layers form in this 
surface after making a silicone rubber sponge layer form by volatilizing moisture at temperature of 
not less than 100 **, or a fluorocarbon rubber covering silicone rubber sponge fixing roller. 
[Effect of the Invention] 
[0009] 

The fixing roller which formed the cell detailed [ the silicone rubber sponge plasticity constituent for 

fixing rollers of this invention ] and uniform, thermal conductivity was low, could become a hardened 

material which is excellent in endurance, and was formed using this is low-fever conduction, and is 

excellent in endurance. 

[Best Mode of Carrying Out the Invention] 

[0010] 

If this invention is explained in more detail, the silicone rubber sponge plasticity constituent for 
fixing rollers of this invention contains following (A) - (F) ingredient. 

(A) Liquefied organopolysiloxane 100 mass part which contains in a monad the alkenyl group 
combined with at least two silicon atoms 

(B) 0.1 to liquefied ORGANO hydrogen polysiloxane 30 mass part which contains in a monad the 
hydrogen atom combined with at least two silicon atoms 

(C) One to surface-active agent 20 mass part 

(D) Addition reaction catalyst Catalyst amount 

(E) Zero to reinforcement nature silica impalpable powder 10 mass part 

(F) 30 to water 200 mass part 
[0011] 

(A) The liquefied organopolysiloxane which contains the alkenyl group combined with at least two 
silicon atoms in the monad of an ingredient, It is base resin (base polymer) of this constituent, and 
what is shown with the following average composition formula (2) can be used as this alkenyl-group 
content organopolysiloxane. 

Rl a Si0 (4-a)/2 <*> 

[0012] 

inside of formula, and R 1 — mutual — the carbon numbers 1-10 same or of a different kind — they 
are unsubstituted [ of 1-8 ], or a substitution monovalent hydrocarbon group preferably — a — 1.5- 
2.8 — desirable — 1.8-2.5 — it is a positive number of the range of 1.95-2.02 more preferably. As a 
monovalent hydrocarbon group of unsubstituted [ which was combined with the silicon atom shown 
by the above-mentioned R 1 here ], or substitution, A methyl group, an ethyl group, a propyl group, 
an isopropyl group, a butyl group, an isobutyl group, A tert~butyl group, a pentyl group, a neopentyl 
group, a hexyl group, a cyclohexyl group, Alkyl groups, such as an octyl group, a nonyl group, and a 
decyl group, a phenyl group, a tolyl group, Aryl groups, such as a xylyl group and a naphthyl group, 
benzyl, a phenylethyl group, Aralky! groups, such as a phenylpropyl group, a vinyl group, an allyl 
group, a propenyl group, An isopropenyl group, a butenyl group, a hexenyl group, a cyclohexenyl 
group, A chloropropyl group, alkeny! groups, such as an octenyl group, etc. and what replaced some 
or all of the hydrogen atom of these bases by halogen atoms, such as fluoride, bromine, and chlorine, 
a cyano group, etc., for example, a chloromethyl group, a bromoethyl group, a triphloropropyl group, a 
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cyanoethy! group, etc. are mentioned. In this case, at least two in need to be an alkenyl group 
(the thing of the carbon numbers 2-8 is a thing of 2-6 desirable still more preferably.). As for the 
content of an alkenyl group, it is especially preferred that it is [ 0.01-10 mol 3 % 0.001 -20~mol% in 

R 1 . It may combine with the silicon atom of molecular chain terminals, or may combine with the 
silicon atom in the middle of a chain, or this alkenyl group may be combined with both. 
[0013] 

The structures of this organopolysiloxane may be a branched state structure, cyclic structure, etc. 
selectively, although a main chain consists of a repetition of JIORUGANO siloxane units and chain 
both ends usually have straight-chain-shape structure on the basic target blocked by the Tori 
ORGANO siloxy group. If liquefied [ at a room temperature ] about a degree of polymerization (or 
the number of the silicon atoms in one molecule), it is good, but since water becomes difficult to 
distribute a hyperviscous thing, in a degree of polymerization, a degree of polymerization is [ a 
degree of polymerization ] usually 300 or less more preferably 400 or less 800 or less. Although the 
minimum is not limited, a degree of polymerization is [ degrees of polymerization ] usually 100 or 
more things preferably 50 or more. 
[0014] 

(B) The liquefied ORGANO hydrogen polysiloxane of an ingredient, Three or more (usually 3-200 
pieces) things for which it has 3-100 silicon atom absorbed water matter atoms more preferably are 
preferably required in [ at least two ] a monad, and what is shown with the following average 
composition formula (3) can be used. 

R2 b H c Si0 (4-b-c)/2 <3> 

(R^ is the substitution or the unsubstituted monovalent hydrocarbon group of the carbon numbers 
1-10 among a formula.) 0.7-2.1 c of b are 0.001-1.0, and b+c is a positive number with which it is 
satisfied of 0.8-3.0. 
[0015] 

Although what was illustrated by R 1 , and the same thing can be mentioned as a monovalent 

hydrocarbon group of R here, what does not have an aliphatic unsaturated group is preferred. 
Preferably, it is desirable, 0.01-1 .0, and b+c are preferred, 0.8-2.0c of b may be 1.0-2.5, and the 
molecular structure of the ORGANO hydrogen polysiloxane may be which structure of straight chain 
shape, annular, branched state, and three-dimensional mesh shape. In this case, as for the number 
of the silicon atoms in a monad (or degree of polymerization), 2-300 pieces and what is especially 
liquefied at the room temperature (25 **) of about 4-150 pieces are used suitably. The hydrogen 
atom combined with a silicon atom may be located in any in the middle of molecular chain terminals 
and a chain, and may be located in both. 
[0016] 

As such an ORGANO hydrogen polysiloxane, Both-ends trimethylsiloxy group blockade methil 
hydrogen polysiloxane, A both-ends trimethylsiloxy group blockade dimethylsiloxane 
methylhydrogensiloxane copolymer, Both-ends dimethyl hydrogen siloxy group blockade 
dimethylpolysifoxane, A both-ends dimethyl hydrogen siloxy group blockade dimethylsiloxane 
methylhydrogensiloxane copolymer, A both-ends trimethylsiloxy group blockade 
methylhydrogensiloxane diphenyl siloxane copolymer, A both-ends trimethylsiloxy group blockade 
methylhydrogensiloxane diphenyl siloxane dimethylsiloxane copolymer, (CH 3 ) The copolymer etc. 

which comprise the copolymer, and ) 2 HSiO| ^ 2 unit which comprises 2 HSi0 1 ^ 2 unit, and Si0 4 ^ 

3 

2 unit, Si0 4 , 2 unit, and SiO(CgH 5 ) 3 / 2 unit are mentioned. 
[0017] 

The loadings of this ORGANO hydrogen polysiloxane are 0.1 - 30 mass part to organopolysiloxane 
100 mass part of the (A) ingredient, and are 0.3 - 20 mass part preferably. Less than 0.1 mass part 
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of hardening is [ loadings ] insufficient, they become gel, and a rubber-like elastic body hardened 
material cannot be given, but in the quantity exceeding 30 mass parts, the intensity and 
compression set-proof nature of a hardened materia! fail remarkably, and keep (a compression set 
becoming large). 

The mole ratios (a Si~H group / alkenyl group) of the alkenyl group of the (A) ingredient and a 
silicon atom absorbed water matter atom are 0.5-1 .6 especially preferably 2.0 or less preferably. 
When this ratio exceeds 2.0, a compression set not only becoming large but dehydrogenation has 
priority, and there is a possibility that a uniform detailed cell may no longer be obtained. When this 
ratio is too small, there is a possibility that rubber strength may become insufficient. 
[0018] 

(C) Any of an anionic system, a cation system, a dipolar ion system, and an Nonion system may be 
sufficient as the surface-active agent of an ingredient. As an anionic system surface-active agent, 
higher fatty acid salt, fatty alcohol sulfate, alkylbenzene sulfonates, alkylnaphthalenesulfonate, and 
polyethylene-glycol sulfuric ester salt can be mentioned, for example. As an Nonion system surface- 
active agent, for example Polyoxyethylene alkyl phenyl ether. Sorbitan fatty acid ester species, 
polyoxyethylene sorbitan fatty acid ester, polyoxyalkylene fatty acid ester, polyoxyethylene 
poiyoxypropylene, and fatty acid monoglyceride can be mentioned. As a cation system surface- 
active agent, alkylamine salt, quarternary ammonium salt, and alkyl pyridinium salts can be 
mentioned, for example. The thing of carboxy betaine and a glycin type is mentioned as a dipolar ion 
system surface-active agent. It is desirable at the point that polyether denaturation silicone can 
form high durability sponge in a detailed cell in these, As such polyether denaturation silicone, what 
is expressed with a following formula (1) is preferred. 
[Chemical formula 1] 

CH 3 CH 3 
I I 

(CH3) r SiO-(SiO) x -(SiO) y -Si-(CH 3 )3 

CH 3 (CH,) 3 -0-(CH. 2 CH. 2 0) p -(CH 2 CH(CH 3 )0) q -R ( 1 ) 



[001 9] 

R is H or CH 3 among a formula — x — 10-200 — it is 20-100 preferably — y — 1-20 — it is 2-10 

preferably and x/y is 5-50, and an integer with which it is preferably satisfied of 5-30. p — 3-50 — 
it is 3-40 preferably — q — 0-30 — it is 0-20 preferably, and p/(p+q) is 0.5-1 , and an integer with 
which it is preferably satisfied of 0.7-1 . 
[0020] 

a molecular weight — 2,000-50,000 — it is 2,000-20,000 preferably. In this case, this determination 
of molecular weight is a value by the weight average molecular weight of the polystyrene conversion 
by GPC (gel permeation chromatography), the amount of siloxanes in a molecule — 40 to 95 mass % 
— it is 50 to 85 mass % preferably. In this case, this amount of siloxanes is a value shown by x(A/B) 
100 (mass %). 
[0021] 

[Chemical formula 2] 
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CH-j CHi 
I I 

A= (CH 3 ) 3 -SiO-(SiO) x -(SiO) y -Si-(CH 3 ) 3 <nm$ (g/^) 

CH 3 



CH 3 CH, 
I I 

B = CCH 3 ) 3 -SiO-(SiO) x -(SiO) y -Si-(CH 3 ) 3 

CH 3 (CH 2 ) 3 -0-(CH 3 CH 2 0) p -(CH 2 CH(CH 3 )0) q -R 



(However, R, x, y, p, and q are the same as that of the above.) 
[0022] 

These surface-active agents may be used alone, and two or more sorts may be used for them. 
Loadings of these surface-active agents are 2-15 mass part preferably one to 20 mass part to 
organopolysiloxane 100 mass part of the (A) ingredient. As for distribution of water, less than one 
mass part will be insufficient, and a detailed cell will not be obtained, but it will have an adverse 
effect on a rubber physical property in quantity exceeding 20 mass parts. 
[0023] 

(D) As an addition reaction catalyst of an ingredient, platinum system catalysts, such as a reactant 
of platinum black, the 2nd platinum of chloridation, chloroplatinic acid, chloroplatinic acid, and 
monohydric alcohol, a complex of chloroplatinic acid and olefins, and platinum screw acetoacetate, a 
palladium catalyst, a rhodium catalyst, etc. are mentioned. Loadings of this addition reaction catalyst 
can be made into a catalyst amount, and are usually about 1-500 ppm especially 0.5-1,000 ppm to 
the (A) ingredient as a platinum metal. 

[0024] 

(E) Although it is added in order to obtain rubber strength of a hardened material, and reinforcement 
nature silica impalpable powder of an ingredient is not limited in particular, fumed silica and 
precipitated silica are preferred for it. The surface treatment of such silica impalpable powder may 
be carried out, for example by chain organopolysiloxane, annular organopolysiloxane, 
hexamethyldisiiazane, various organosilanes, etc. 

As for specific surface area of reinforcement nature silica impalpable powder of this invention, it is 

preferred 50-350m /g and that it is 80-250m /g especially. Specific surface area can be 

determined, for example with a BET adsorption process. 

[0025] 

Ten or less (namely, zero to 10 mass part) mass parts of loadings [ eight or less mass part zero or 
more-mass part of ] of these reinforcement nature silica are five or less mass part zero or more- 
mass part more preferably to (A) ingredient 100 mass part. A compression set of a hardened 
material will worsen in quantity exceeding ten mass parts. 
[0026] 

(F) Loadings of water of an ingredient are 40 - 1 20 mass part preferably 30 to 200 mass part to (A) 
ingredient 100 mass part. As for a thermally conductive fall, less than 30 mass parts will be 
insufficient, and it will become difficult to make a detailed and uniform cell from quantity exceeding 
200 mass parts. 

[0027] 

A bulking agent like [ if needed ] quartz powder, diatomaceous earth, and calcium carbonate as 
other ingredients, Resin of a silicone series used as a reinforcing agent, carbon black, a conductive 
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flower of zinc, Conducting agents, such as a metal powder, a nitrogen containing compound and an 
acetylene compound, phosphorus compounds, Hydrosilylation reaction controlling agents, such as a 
nitryl compound, carboxylate, a tin compound, a mercury compound, and a sulfur compound, It is 
made arbitrary to blend interna! release agents, such as iron oxide, a heat-resistant agent like 
cerium oxide, and dimethyl silicone oil, an adhesive grant agent, a thixotropic grant agent, etc. in the 
range which does not spoil the purpose of this invention. 
[0028] 

Although the fixing roller of this invention forms the high-heat-conductivity hardened material layer 
of the above-mentioned silicone rubber composition in rodding, the construction material of rodding, 
a size, etc. can be suitably selected in this case according to the kind of roll. 
[0029] 

Shaping of a silicone rubber composition and the hardening method can also be selected suitably, for 
example, it can fabricate by methods, such as injection molding, transfer molding, injection moulding, 
and coating, and hardens with heating. Under the present circumstances, less than 100 ** of 
temperature conditions [ not less than 80 ** less than 100 ** of / 80-98 ** of] which stiffen 
rubber are usually 80-95 ** more preferably, and cure time is 2 hours from 15 minutes more 
preferably from 10 minutes from 5 minutes for 6 hours for 12 hours. If curing temperature will be not 
less than 100 **, water will volatilize and desired sponge will no longer be obtained. As a secondary 
cure for volatilizing water, not less than 100 ** of temperature conditions [ not less than 150 ** 250 
** or less of ] are not less than 180 ** 250 ** or less more preferably, and secondary curing time is 
24 hours from 30 minutes preferably from 10 minutes for 48 hours. 
[0030] 

A fluororesin layer and fluororubber layers may be further provided in the periphery of a silicon 
rubber layer. In this case, a fluororesin layer is formed by fluororesin coating material, a fluororesin 
tube, etc., and covers the above-mentioned silicon rubber layer. Here as a fluororesin coating 
material, For example, latex of polytetrafluoroethylene resin (PTFE), Die ERURA textile (the Daikin 
Industries, LTD. make, fluorine system latex) etc. are mentioned, and as a fluororesin tube, Can use 
a commercial item and For example, polytetrafluoroethylene resin (PTFE), Although 
tetrafluoroethylene perfluoroalkyl vinyl ether copolymer resin (PFA), fluoridation ethylene- 
polypropylene copolymer resin (FEP), polyvinylidene fluoride resin (PVDF), polyvinyl fluoride resin, 
etc. are mentioned, PFA is [ especially among these ] preferred. 
[0031] 

As for especially the hardened material layer of this silicone rubber sponge plasticity constituent, it 
is preferred that the thermal conductivity of below 0.15 W/m and ** is 0.05-0. 14W/mand**. If 
thermal conductivity is too small, a rubber physical property may be insufficient, and it may be 
inferior to roll endurance etc., or the performance as a high speed printer may become insufficient. 
[0032] 

Although the thickness of the above-mentioned silicon rubber layer is selected suitably, it is 
especially preferred that it is 0.1-50 mm 0.05-80 mm at the point of making use of the rubber 
elasticity of silicone rubber. As for especially the thickness of the ftuoro-resin formed on it, or 
fluororubber layers, 10-100 micrometers is preferred 5-200 micrometers. 
[Working example] 
[0033] 

Although an working example and a comparative example are shown and this invention is explained 
concretely hereafter, this invention is not restricted to the following working example. In the 
following example, a part and % show mass part and mass %, respectively. A molecular weight is the 
weight average molecular weight of the polystyrene conversion by GPC. 
[0034] 

[Working example 1] 

100 copies of dimethylpolysiloxane (the degree of polymerization 220, vinyl value 0.000125 mol/g) by 
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which both ends were blocked by the dimethylvinyl siioxy group, three copies of fumed silica (the 

product made by Japanese Aerosit, R-972) whose specific surface area is 1 10m 2 /g and by which 
hydrophobing processing was carried out following formula (I) 
[Chemical formula 3] 

I I 

(CH,)rSiO-(SiO), 0 -(SiO)3-Si-(CH 3 )3 

I I " (I) 

CH 3 (CH 2 ) r O-(CH 2 CH 1 0) tl) -H 

Come out and eight copies of polyether denaturation silicone (the molecular weight 5540, 73% of the 
amount of siloxanes in a molecule) shown is put into a planetary mixer, After continuing churning for 
10 minutes, 4.3 copies (silicon atom absorbed water matter atom / alkenyl-group (mole ratio) =1.3) 
of methil hydrogen polysiloxane (the degree of polymerization 18, amount of SrH 0.0038 mol/g) 
which has a Si-H basis in both ends and a side chain as a cross linking agent was added, and stirring 
was performed for 10 minutes. 80 copies of water was added in 4 steps to this, and stirring was 
continued for total 1 hour. Finally 0.05 copy of ethynylcyclohexanol was added as a reaction 
controlling agent, and a constituent done for churning continuously [ a constituent / for 15 
minutes ] was used as a silicone rubber composition (1). 

Mix 0.1 copy of platinum catalyst (1% of Pt concentration) to this silicone rubber composition (1), 
slush into a moid, and it is neglected in 95 ** oven for 1 hour, After making it harden, it removed 
from a mold and described in Table 1 about a result of having measured specific gravity, hardness, 
and a compression set based on JIS K 6249 about a hardened material obtained by carrying out 
postcure for 4 hours at 200 **. Similarly it described in Table 1 about a result of having observed a 
cell state of a section with an electron microscope as a result of measuring thermal conductivity 
with a heat-conduction plan (QTM-3 Kyoto electronic company make). 
[0035] 

[Working example 2] 

50 copies of side-chain vinyl group content dimethylpolysiloxane (the degree of polymerization 400, 
vinyl value 0.000094mo!/g), 50 copies of dimethylpolysiloxane (degree of polymerization 1 80) by 
which both ends were blocked by the dimethylvinyl siioxy group, 0.5 copy of fumed silica (the 

product made by Japanese Aerosil, Aerosil 200) whose specific surface area is 190m 2 /g, following 

formula (H) 

[Chemical formula 4] 

CH, CH^ 
I ■ I 

(CH 3 )3-SiO-(SiO) 62 -(SiO)4-SHCH 3 )3 ( n } 

CH 3 (CH 2 ) 3 -0-(CH 2 CH 2 0) 1(r (CH 2 CH(CH 3 )0)3-H 

Three copies of polyether denaturation silicone come out of and shown (the molecular weight 5460, 
51% of the amount of siloxanes in a molecule), 3.2 copies (silicon atom absorbed water matter 
atom / alkenyl-group (mole ratio) =1.0) were put into the planetary mixer for methil hydrogen 
polysiloxane of the working example 1 as a cross linking agent, and stirring was performed for 15 
minutes. Then, 60 copies of water was added in 3 steps, and stirring was continued for total 1 hour. 
Finally, 0.05 copy of ethynylcyclohexanol was added as a reaction controlling agent, and the 
constituent done for churning continuously [ the constituent / for 15 minutes ] was used as the 
silicone rubber composition (2). 

0.1 copy of platinum catalyst (1% of Pt concentration) was mixed to this silicone rubber composition 
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(2) , like the working example 1 , it was made to harden, specific gravity, hardness, a compression set, 
thermal conductivity, and the cell state of the section were measured, and it described in Table 1. 
[0036] 

[Working example 3] 

50 copies of side-chain vinyl group content dimethylpolysiloxane (the degree of polymerization 400, 
vinyl value 0,000094mol/g), 50 copies of dimethylpolysiloxane by which both ends were blocked by 
the dimethylvinyl siloxy group (degree of polymerization 1 80), the fumed silica (the product made by 

Japanese Aerosil.) whose specific surface area is 190m 2 /g Aerosil 200 0.5 copy, three copies of 
polyether denaturation silicone shown by the above-mentioned formula (II), 7.0 copies (silicon atom 
absorbed water matter atom / alkenyl-group (mole ratio) =2.2) of methi! hydrogen polysiloxane of 
the working example 1 was put into the planetary mixer as a cross linking agent, and stirring was 
performed for 15 minutes. Then, 60 copies of water was added in 3 steps, and stirring was continued 
for total 1 hour. Finally, 0.05 copy of ethynylcyclohexanoi was added as a reaction controlling agent, 
and the constituent done for churning continuously [ the constituent / for 15 minutes ] was used as 
the silicone rubber composition (3). 

0.1 copy of platinum catalyst (1% of Pt concentration) was mixed to this silicone rubber composition 

(3) , like the working example 1 , it was made to harden, specific gravity, hardness, a compression set, 
thermal conductivity, and the cell state of the section were measured, and it described in Table 1. 
[0037] 

[Working example 4] 

100 copies of dimethylpolysiloxane which both ends are blocked by a dimethylvinyl siloxy group, and 
contains a vinyl group in a side chain (the degree of polymerization 550, vinyl value 0.000120 mol/g), 

the fumed silica (the product made by Japanese Aerosil.) whose specific surface area is 110m 2 /g 
and by which hydrophobing processing was carried out R-972) Put eight copies of polyether 
denaturation silicone shown by three copies and the above-mentioned formula (I) into a planetary 
mixer, After continuing churning for 10 minutes, 4.1 copies (silicon atom absorbed water matter 
atom / alkenyl-group (mole ratio) =1.3) of methil hydrogen polysiloxane of the working example 1 
was added, and stirring was performed for 10 minutes. 80 copies of water was added in 4 steps to 
this, and stirring was continued for total 1 hour. Finally 0.05 copy of ethynylcyclohexanoi was added 
as a reaction controlling agent, and the constituent done for churning continuously [ the 
constituent / for 15 minutes 3 was used as the silicone rubber composition (4). 
0.1 copy of platinum catalyst (1% of Pt concentration) was mixed to this silicone rubber composition 

(4) , like an working example 1, it was made to harden, specific gravity, hardness, a compression set, 
thermal conductivity, and a cell state of a section were measured, and it described in Table 1. 
[0038] 

[An working example 5] 

100 copies of dimethylpolysiloxane of an working example 1 by which both ends were blocked by a 
dimethylvinyl siloxy group (the degree of polymerization 220, vinyl value 0.0125mol/100 g), Three 
copies of fumed silica (a product made by Japanese Aerosil, R-972), following formula (HI) whose 

specific surface area is 1 10m /g and by which hydrophobing processing was carried out 
[Chemical formula 5] 

CH 3 -(CH 2 ) 12 -0-(CH 2 CH 2 0) 8 -H ( III ) 



After having come out, putting eight copies of non-ion system surface-active agents shown into a 
planetary mixer and continuing churning for 10 minutes, 4.3 copies of methil hydrogen polysiloxane 
of an working example 1 was added as a cross linking agent, and stirring was performed for 10 
minutes. 80 copies of water was added in 4 steps to this, and stirring was continued for total 1 hour. 
Finally 0.05 copy of ethynylcyclohexanoi was added as a reaction controlling agent, and a 
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constituent done for churning continuously [ a constituent / for 1 5 minutes ] was used as a silicone 
rubber composition (5). 

0.1 copy of platinum catalyst (1% of Pt concentration) was mixed to this silicone rubber composition 

(5) , like the working example 1, it was made to harden, specific gravity, hardness, a compression set, 
thermal conductivity, and the cell state of the section were measured, and it described in Table 1. 
[0039] 

[Comparative example 1] 

100 copies of dimethylpolysiloxane by which the both ends of the working example 1 were blocked 
by the dimethylvinyl siloxy group (the degree of polymerization 220, vinyl value 0.0125mol/100 g), 

the fumed silica (the product made by Japanese Aerosil.) whose specific surface area is 1 10m 2 /g 
and by which hydrophobing processing was carried out R-972) After putting eight copies of 
polyether denaturation silicone shown by three copies and the above-mentioned formula (1) into the 
planetary mixer and continuing churning for 10 minutes, 4.3 copies of methil hydrogen polysiloxane 
of the working example 1 was added as a cross linking agent, and stirring was performed for 10 
minutes. Finally 0.05 copy of ethynyicyclohexanol was added as a reaction controlling agent, and the 
constituent done for churning continuously [ the constituent / for 15 minutes ] was used as the 
silicone rubber composition (6). 

0.1 copy of platinum catalyst (1% of Pt concentration) was mixed to this silicone rubber composition 

(6) , like the working example 1, it was made to harden, specific gravity, hardness, a compression set, 
thermal conductivity, and the cell state of the section were measured, and it described in Table 1. 
[0040] 

[Comparative example 2] 

50 copies of side-chain vinyl group content dimethylpolysiloxane (the degree of polymerization 400, 
vinyl value 0.000094mol/g), 50 copies of dimethylpolysiloxane by which both ends were blocked by 
the dimethylvinyl siloxy group (degree of polymerization 180), the fumed silica (the product made by 

Japanese Aerosil.) whose specific surface area is 190m 2 /g Aerosil 200 12 copy, three copies of 
polyether denaturation silicone shown by the above-mentioned formula (II), 7.0 copies (silicon atom 
absorbed water matter atom / alkenyhgroup (mole ratio) =2.2) of methil hydrogen polysiloxane of 
the working example 1 was put into the planetary mixer as a cross linking agent, and stirring was 
performed for 1 5 minutes. Then, 60 copies of water was added in 3 steps, and stirring was continued 
for total 1 hour. Finally, 0.05 copy of ethynyicyclohexanol was added as a reaction controlling agent, 
and the constituent done for churning continuously [ the constituent / for 15 minutes ] was used as 
the silicone rubber composition (7). 

0.1 copy of platinum catalyst (1% of Pt concentration) was mixed to this silicone rubber composition 

(7) , like the working example 1, it was made to harden, specific gravity, hardness, a compression set, 
thermal conductivity, and the cell state of the section were measured, and it described in Table 1. 
[0041] 

[Table 1] 
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[0042] 

[Working example 6] 

On the surface of the aluminum shaft with a 50 mm[ in diameter ] x length of 30 mm, primer No. 101 
A/B for addition reaction type liquid silicone rubber (made by Shin-Etsu Chemical Co., Ltd.) was 
painted. In the metallic mold which installed this aluminum shaft, the silicone rubber composition (1) 
of the working example 1 was filled up with what added the catalyst, and heat cure was carried out 
at 95 ** for 1 hour, and also postcure was carried out at 180 ** for 4 hours, and the silicon rubber 
roller with an outer diameter [ of 26 mm ] x length of 250 mm was obtained. The surface of this 
silicon rubber roller was ground, the PFA tube with a thickness of 50 micrometers which applied 
adhesives to the inner surface was put on the roller surface, it hardened at 1 80 ** for 2 hours, and 
the PFA resin coating silicon rubber roller was produced. 

When this roller was picked out from 180 ** oven and it allowed to stand for 2 minutes at the room 
temperature, roller skin temperature was 72 **. It incorporated as a fixing roller of a PPC copying 
machine, the heater of after operation and a heater roller was usually stopped, and passage of 
sheets of 50 sheets was possible. 
[0043] 

[Comparative example 3] 

On the surface of the aluminum shaft with a 50 mm[ in diameter ] x length of 30 mm, primer No. 101 
A/B for addition reaction type liquid silicone rubber (made by Shin-Etsu Chemical Co., Ltd.) was 
painted. In the metallic mold which installed this aluminum shaft, the silicone rubber composition (6) 
of the comparative example 1 was filled up with what added the catalyst, and heat cure was carried 
out at 95 ** for 1 hour, and also postcure was carried out at 180 ** for 4 hours, and the silicon 
rubber roller with an outer diameter [ of 26 mm ] x length of 250 mm was obtained. The surface of 
this silicon rubber roller was ground, the PFA tube with a thickness of 50 micrometers which applied 
adhesives to the inner surface was put on the roller surface, it hardened at 180 ** for 2 hours, and 
the PFA resin coating silicon rubber roller was produced. 

When this roller was picked out from 180 ** oven and it allowed to stand for 2 minutes at the room 
temperature, roller skin temperature was 46 **. It incorporated as a fixing roller of a PPC copying 
machine, and after operation, when the heater of the heater roller was stopped and passage of 
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sheets was continued, a blot usually began to occur because of the insufficiency of fixing from the 
25th sheet. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] 
[0001] 

This invention relates to a silicone rubber sponge plasticity constituent for fixing rollers of the heat 
fixing equipment in electrostatic recording devices, such as an electrophotography copying machine, 
a printer, and a facsimile, a fixing roller formed using this constituent, and a manufacturing method 
for the same. 



[Translation done.] 
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* NOTICES * 

JPO and 1NPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Background of the Invention] 
[0002] 

A heat cure type liquid silicone rubber composition is excellent in a moldability, and after shaping is 
used in various fields from excelling in heat resistance and electric insulation. In it, since it excels in 
heat resistance or a mold-release characteristic, it is used for fixing rollers, such as PPG, LBP, and 
FAX. In the apparatus using these electrophotography processes, it is necessary to fix to tracing 
paper the toner image transferred by tracing paper from the photo conductor surface. As a method 
of fixing this toner image, tracing paper is passed between the heater roll and pressure roll which 
are carrying out contact rotation mutually and which were heated, thermal melting arrival carries out 
the toner image on tracing paper, and the method of fixing is adopted widely. Although it can be 
considered as the quick copying machine of a response, a printer, etc. by generally making the 
thermal conductivity of a roll material high in this thermal melting arrival method, On the other hand, 
as for the thermally conductive high thing, as for heat dissipation, a good material of heat storage 
capability is early needed conversely low [ thermal conductivity ] in the flow of a miniaturization and 
low-pricing. There is silicone rubber foam which used gaseous low-fever conductivity as this 
material, and there are a method of using the hydrogen gas which carries out a byproduction as a 
process of this foam at the time of the method of adding a heat decomposition type blowing agent 
or hardening, etc. 
[0003] 

However, the method of adding a heat decomposition type blowing agent lets the toxicity of the 
cracked gas, and a smell be problems. 

Hardening inhibition by a foaming agent was made into the problem in what uses a platinum catalyst 
for a curing catalyst. 

In the method of using the hydrogen gas which carries out a byproduction at the time of hardening, 
there were problems, such as requiring cautions for the handling at the time of the explosivility of 
hydrogen gas and preservation of uncured material. In shaping made to foam within a metallic mold 
like injection moulding, there was a problem that it was difficult to obtain the silicone rubber foam 
which has a minute and uniform cell, 
[0004] 

Although the method of blending a hollow filler was shown by JP,2000-143986,A (patent documents 
1), there was a problem that a hollow filler was dramatically lightweight and combination was difficult. 
By JP,H6-207038,A (patent documents 2), after adding an emulsifier and water to the addition 
hardening setup-of-tooling product of silicone and making it distribute water, the method of 
volatilizing water and obtaining sponge is indicated, but about a fixing roller use, it is not suggested 
at all. Although silica impalpable powder etc. are used as the essentia! ingredient as a viscous agent, 
it is not preferred as an object for fixing rollers to blend these so much, in order to worsen a 
compression set. 
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[0005] 

[Patent documents 1] JP,2000-143986,A 
[Patent documents 2] JP,H6-207038A 



[Translation done.] 
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* NOTICES * 

JPO and INP1T are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] 
[0009] 

The fixing roller which formed the cell detailed [ the silicone rubber sponge plasticity constituent for 
fixing rollers of this invention ] and uniform, thermal conductivity was low, could become a hardened 
material which is excellent in endurance, and was formed using this is low-fever conduction, and is 
excellent in endurance. 



[Translation done.] 
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JPO and INPIT are not responsible for any 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.in the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem to be solved by the invention] 
[0006] 

This invention was made in view of the above-mentioned situation, and forms a detailed and uniform 
cell, and an object of this invention is to provide a silicone rubber sponge plasticity constituent for 
fixing rollers which gives the hardened material which is low-fever conduction and was excellent in 
endurance, a fixing roller formed using this constituent, and a manufacturing method for the same. 



[Translation done.] 
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MEANS 



[Means for solving problem] 
[0007] 

this invention person found out that the obtained silicone rubber sponge was suitable as a fixing 
roller use by blending a surface-active agent and water with an addition hardening type silicone 
rubber composition, as a result of inquiring wholeheartedly, in order to attain the above-mentioned 
purpose. 

Namely, the liquefied organopolysiloxane which contains the alkenyl group combined with at least 
two silicon atoms in the (A) monad, (B) The liquefied ORGANO hydrogen polysiloxane which 
contains in a monad the hydrogen atom combined with at least two silicon atoms, (C) By using a 
surface-active agent and the silicone rubber sponge plasticity constituent for fixing rollers which 
contains the specific amount of polyether denaturation silicone, the (D) addition reaction catalyst, 
(E) reinforcement nature silica impalpable powder, and (F) water preferably, A detailed and uniform 
cell is formed, and it finds out that the fixing roller which is low-fever conduction and was excellent 
in endurance can be manufactured, and came to make this invention. 
[0008] 

Therefore, this invention provides a silicone rubber sponge plasticity constituent for the following 
fixing rollers, a fixing roller, and a manufacturing method for the same. 

[1] Liquefied organopolysiloxane 100 mass part which contains the alkenyl group combined with at 
least two silicon atoms in the (A) monad 

(B) 0.1 to liquefied ORGANO hydrogen polysiloxane 30 mass part which contains in a monad the 
hydrogen atom combined with at least two silicon atoms 

(C) One to surface-active agent 20 mass part 

(D) Addition reaction catalyst Catalyst amount 

(E) Zero to reinforcement nature silica impalpable powder 10 mass part 

(F) 30 to water 200 mass part 

The silicone rubber sponge plasticity constituent for fixing rollers to contain. 
[2] It is a heat fusing roller with which it comes to form a silicone rubber sponge layer in the 
peripheral face of roll axes, The silicone rubber sponge fixing roller with which the silicone rubber 
sponge which forms this silicone rubber sponge layer is characterized by making it come to harden 
the above-mentioned silicone rubber sponge plasticity constituent. 

[3] A manufacturing method of a silicone rubber sponge fixing roller which makes a silicone rubber 
sponge layer form in it by volatilizing moisture at temperature of not less than 100 ** after making a 
peripheral face of roll axes harden the above-mentioned silicone rubber sponge plasticity 
constituent at less than 100 **. 

[4] It is a fluororesin coating fixing roller with which it comes to form a fluoro-resin or fluororubber 
layers in a peripheral face of roll axes via a silicone rubber sponge layer, A fluoro-resin or a 
fluorocarbon rubber covering silicone rubber sponge fixing roller with which silicone rubber sponge 
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which forms this silicone rubber sponge layer is characterized by making it come to harden the 
above-mentioned silicone rubber sponge plasticity constituent. 

[5] A peripheral face of roll axes is made to harden the above-mentioned silicone rubber sponge 
plasticity constituent at less than 100 **, A manufacturing method of a fluoro-resin which grinds the 
silicone rubber sponge layer surface and makes a fluoro-resin or fluororubber layers form in this 
surface after making a silicone rubber sponge layer form by volatilizing moisture at temperature of 
not less than 100 **, or a fluorocarbon rubber covering silicone rubber sponge fixing roller. 



[Translation done.] 
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JPO and INPIT are not responsible for any 
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EXAMPLE 



[Working example] 
[0033] 

Although an working example and a comparative example are shown and this invention is explained 
concretely hereafter, this invention is not restricted to the following working example. In the 
following example, a part and % show mass part and mass %, respectively. A molecular weight is the 
weight average molecular weight of the polystyrene conversion by GPC. 
[0034] 

[Working example 1] 

100 copies of dimethylpolysiloxane (the degree of polymerization 220, vinyl value 0.000125 mol/g) by 
which both ends were blocked by the dimethylvinyl siloxy group, three copies of fumed silica (the 

product made by Japanese Aerosil, R-972) whose specific surface area is 1 10m 2 /g and by which 

hydrophobing processing was carried out, following formula (I) 

[Chemical formula 3] 

CH 3 CH 3 
I I 

(CH 3 ) r SiO-(SiO) 50 -(SiO)3-Si-(CH 3 )3 

I I (I) 

CH 3 (CH 2 ) 3 -O-(CH 2 CH 2 O) i0 -H 

Come out and eight copies of polyether denaturation silicone (the molecular weight 5540, 73% of the 
amount of siloxanes in a molecule) shown is put into a planetary mixer, After continuing churning for 
10 minutes, 4,3 copies (silicon atom absorbed water matter atom / alkenyl-group (mole ratio) =1.3) 
of methil hydrogen polysiioxane (the degree of polymerization 18, amount of Si— H 0.0038 mol/g) 
which has a Si-H basis in both ends and a side chain as a cross linking agent was added, and stirring 
was performed for 10 minutes. 80 copies of water was added in 4 steps to this, and stirring was 
continued for total 1 hour. Finally 0.05 copy of ethynylcyclohexanol was added as a reaction 
controlling agent, and the constituent done for churning continuously [ the constituent / for 15 
minutes ] was used as the silicone rubber composition (1). 

Mix 0.1 copy of platinum catalyst (1% of Pt concentration) to this silicone rubber composition (1), 
slush into a mold, and it is neglected in 95 ** oven for 1 hour, After making it harden, it removed 
from the mold and described in Table 1 about the result of having measured specific gravity, 
hardness, and a compression set based on JIS K 6249 about the hardened material obtained by 
carrying out postcure for 4 hours at 200 **. Similarly it described in Table 1 about the result of 
having observed the cell state of the section with the electron microscope as a result of measuring 
thermal conductivity with a heat-conduction plan (QTM-3 Kyoto electronic company make). 
[0035] 

[An working example 2] 
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50 copies of side-chain vinyl group content dimethylpolysiloxane (the degree of polymerization 400, 
vinyl value 0.000094mol/g), 50 copies of dimethylpolysiloxane (degree of polymerization 180) by 
which both ends were blocked by a dimethyivinyl siloxy group, 0.5 copy of fumed silica (a product 
made by Japanese Aerosil, Aerosil 200) whose specific surface area is 190m /g, following formula 

(ID 

[Chemical formula 4] 

CH, CHi 
I I 

(CH 3 ) r SiO-(SiO) 62 -(SiO) 4 -Si-(CH 3 ) 3 ( n } 

CH 3 (CH 2 ) 3 -O-(CH 2 CH 2 O) 10 -(CH 2 CH(CH 3 )O) 3 -H 



Three copies of polyether denaturation silicone come out of and shown (the molecular weight 5460, 
51% of the amount of siloxanes in a molecule), 3.2 copies (silicon atom absorbed water matter 
atom / alkenyhgroup (mole ratio) =1.0) were put into a planetary mixer for methil hydrogen 
polysiloxane of an working example 1 as a cross linking agent, and stirring was performed for 15 
minutes. Then, 60 copies of water was added in 3 steps, and stirring was continued for total 1 hour. 
Finally, 0.05 copy of ethynylcyclohexanol was added as a reaction controlling agent, and a 
constituent done for churning continuously [ a constituent / for 15 minutes ] was used as a silicone 
rubber composition (2). 

0.1 copy of platinum catalyst (1% of Pt concentration) was mixed to this silicone rubber composition 

(2) , like an working example 1 , it was made to harden, specific gravity, hardness, a compression set, 
thermal conductivity, and a cell state of a section were measured, and it described in Table 1. 
[0036] 

[Working example 3] 

50 copies of side-chain vinyl group content dimethylpolysiloxane (the degree of polymerization 400, 
viny! value 0.000094mol/g), 50 copies of dimethylpolysiloxane by which both ends were blocked by 
the dimethyivinyl siloxy group (degree of polymerization 180), the fumed silica (the product made by 
Japanese Aerosil.) whose specific surface area is 190m 2 /g Aerosil 200 0.5 copy, three copies of 
polyether denaturation silicone shown by the above-mentioned formula (II), 7.0 copies (silicon atom 
absorbed water matter atom / alkenyhgroup (mole ratio) =2.2) of methil hydrogen polysiloxane of 
the working example 1 was put into the planetary mixer as a cross linking agent, and stirring was 
performed for 1 5 minutes. Then, 60 copies of water was added in 3 steps, and stirring was continued 
for total 1 hour. Finally, 0.05 copy of ethynylcyclohexanol was added as a reaction controlling agent, 
and the constituent done for churning continuously [ the constituent / for 15 minutes ] was used as 
the silicone rubber composition (3). 

0.1 copy of platinum catalyst (1% of Pt concentration) was mixed to this silicone rubber composition 

(3) , like the working example 1, it was made to harden, specific gravity, hardness, a compression set, 
thermal conductivity, and the cell state of the section were measured, and it described in Table 1. 
[0037] 

[Working example 4] 

100 copies of dimethylpolysiloxane which both ends are blocked by a dimethyivinyl siloxy group, and 
contains a vinyl group in a side chain (the degree of polymerization 550, vinyl value 0.000120 mol/g), 
the fumed silica (the product made by Japanese Aerosil.) whose specific surface area is 110mVg 
and by which hydrophobing processing was carried out R-972) Put eight copies of polyether 
denaturation silicone shown by three copies and the above-mentioned formula (I) into a planetary 
mixer, After continuing churning for 10 minutes, 4.1 copies (silicon atom absorbed water matter 
atom / alkenyhgroup (mole ratio) =1 .3) of methil hydrogen polysiloxane of the working example 1 
was added, and stirring was performed for 10 minutes, 80 copies of water was added in 4 steps to 
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this, and stirring was continued for total 1 hour. Finally 0.05 copy of ethynylcyclohexanol was added 

as a reaction controlling agent, and the constituent done for churning continuously [ the 

constituent / for 15 minutes ] was used as the silicone rubber composition (4). 

0.1 copy of platinum catalyst (1% of Pt concentration) was mixed to this silicone rubber composition 

(4), like the working example 1, it was made to harden, specific gravity, hardness, a compression set, 

thermal conductivity, and the cell state of the section were measured, and it described in Table 1. 

[0038] 

[Working example 5] 

100 copies of dimethylpolysiloxane of the working example 1 by which both ends were blocked by 
the dimethylviny! siloxy group (the degree of polymerization 220, vinyl value 0.01 25mo!/100 g), Three 
copies of fumed silica (the product made by Japanese Aerosil, R-972), following formula (III) whose 
specific surface area is 110m 2 /g and by which hydrophobing processing was carried out 
[Chemical formula 5] 

CH r (CH 2 ) 12 -0-(CH 2 CH 2 0) g -H ( III ) 



After having come out, putting eight copies of non-ion system surface-active agents shown into the 
planetary mixer and continuing churning for 10 minutes, 4.3 copies of methil hydrogen polysiloxane 
of the working example 1 was added as a cross linking agent, and stirring was performed for 10 
minutes. 80 copies of water was added in 4 steps to this, and stirring was continued for total 1 hour. 
Finally 0.05 copy of ethynylcyclohexanol was added as a reaction controlling agent, and the 
constituent done for churning continuously [ the constituent / for 15 minutes ] was used as the 
silicone rubber composition (5). 

0.1 copy of platinum catalyst (1% of Pt concentration) was mixed to this silicone rubber composition 

(5) , like the working example 1, it was made to harden, specific gravity, hardness, a compression set, 
thermal conductivity, and the cell state of the section were measured, and it described in Table 1. 
[0039] 

[Comparative example 1] 

1 00 copies of dimethylpolysiloxane by which the both ends of the working example 1 were blocked 
by the dimethylvinyl siloxy group (the degree of polymerization 220, vinyl value 0.0125mol/100 g), 
the fumed silica (the product made by Japanese Aerosil.) whose specific surface area is 1 1 0mVg 
and by which hydrophobing processing was carried out R-972) After putting eight copies of 
polyether denaturation silicone shown by three copies and the above-mentioned formula (I) into the 
planetary mixer and continuing churning for 10 minutes, 4.3 copies of methil hydrogen polysiloxane 
of the working example 1 was added as a cross linking agent, and stirring was performed for 10 
minutes. Finally 0.05 copy of ethynylcyclohexanol was added as a reaction controlling agent, and the 
constituent done for churning continuously [ the constituent / for 15 minutes ] was used as the 
silicone rubber composition (6). 

0.1 copy of platinum catalyst (1% of Pt concentration) was mixed to this silicone rubber composition 

(6) , like the working example 1, it was made to harden, specific gravity, hardness, a compression set, 
thermal conductivity, and the cell state of the section were measured, and it described in Table 1. 
[0040] 

[Comparative example 2] 

50 copies of side-chain vinyl group content dimethylpolysiloxane (the degree of polymerization 400, 
vinyl value 0.000094 mol/g), 50 copies of dimethylpolysiloxane by which both ends were blocked by 
the dimethylvinyl siloxy group (degree of polymerization 180), the fumed silica (the product made by 
Japanese Aerosil.) whose specific surface area is 190m 2 /g Aerosil 200 12 copy, three copies of 
polyether denaturation silicone shown by the above-mentioned formula (II), 7.0 copies (silicon atom 
absorbed water matter atom / aikenyl-group (mole ratio) =2.2) of methil hydrogen polysiloxane of 
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the working example 1 was put into the planetary mixer as a cross linking agent, and stirring was 
performed for 15 minutes. Then, 60 copies of water was added in 3 steps, and stirring was continued 
for total 1 hour. Finally, 0.05 copy of ethynylcyclohexanol was added as a reaction controlling agent, 
and the constituent done for churning continuously [ the constituent / for 15 minutes ] was used as 
the silicone rubber composition (7). 

0.1 copy of platinum catalyst (1% of Pt concentration) was mixed to this silicone rubber composition 
(7), like the working example 1, it was made to harden, specific gravity, hardness, a compression set, 
thermal conductivity, and the cell state of the section were measured, and it described in Table 1. 
[0041] 



[Table 1] 
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[0042] 

[Working example 6] 

On the surface of the aluminum shaft with a 50 mm[ in diameter] x length of 30 mm, primer No.101 
A/B for addition reaction type liquid silicone rubber (made by Shin-Etsu Chemical Co., Ltd.) was 
painted. In the metallic mold which installed this aluminum shaft, the silicone rubber composition (1) 
of the working example 1 was filled up with what added the catalyst, and heat cure was carried out 
at 95 ** for 1 hour, and also postcure was carried out at 180 ** for 4 hours, and the silicon rubber 
roller with an outer diameter [ of 26 mm ] x length of 250 mm was obtained. The surface of this 
silicon rubber roller was ground, the PFA tube with a thickness of 50 micrometers which applied 
adhesives to the inner surface was put on the roller surface, it hardened at 180 ** for 2 hours, and 
the PFA resin coating silicon rubber roller was produced. 

When this roller was picked out from 1 80 ** oven and it allowed to stand for 2 minutes at the room 
temperature, roller skin temperature was 72 **. It incorporated as a fixing roller of a PPC copying 
machine, the heater of after operation and a heater roller was usually stopped, and passage of 
sheets of 50 sheets was possible. 
[0043] 

[Comparative example 3] 

On the surface of the aluminum shaft with a 50 mm[ in diameter] x length of 30 mm, primer No.101 
A/B for addition reaction type liquid silicone rubber (made by Shin-Etsu Chemical Co., Ltd.) was 
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painted. In the metallic mold which installed this aluminum shaft, the silicone rubber composition (6) 
of the comparative example 1 was filled up with what added the catalyst, and heat cure was carried 
out at 95 ** for 1 hour, and also postcure was carried out at 1 80 ** for 4 hours, and the silicon 
rubber roller with an outer diameter [ of 26 mm ] x length of 250 mm was obtained. The surface of 
this silicon rubber roller was ground, the PFA tube with a thickness of 50 micrometers which applied 
adhesives to the inner surface was put on the roller surface, it hardened at 180 ** for 2 hours, and 
the PFA resin coating silicon rubber roller was produced. 

When this roller was picked out from 1 80 ** oven and it allowed to stand for 2 minutes at the room 
temperature, roller skin temperature was 46 **. It incorporated as a fixing roller of a PPC copying 
machine, and after operation, when the heater of the heater roller was stopped and passage of 
sheets was continued, a blot usually began to occur because of the insufficiency of fixing from the 
25th sheet. 



[Translation done.] 
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C'H, (CH;) r O-(CH : CH ; OV-(CH : CH(CH 3 )OX r R I 1 ) 

[0 0 19] 

ft*. R liHXtf C Hi*?* 1 , xUlO- 2 0 0, *f 4 t < li 2 0 - 1 0 0 ») , 
ylil-2 0, 4 L < t* 2 - 1 0 1 , x / y ii 5 ~ 5 0 , £T 4 t < i± 5 - 3 0 £fg 
Stills*, pli3-5 0s » * U < *i 3 - 4 0T*iK g!i 0 - 3 0 , SJ4 I < *> 
*i 0 ~ 2 0 >9 . ri'O p / C p + q > i± Q . 5-htfH<iiO. 7-1 ^MJEt* 

[0 0 2 0] 

4 fc , ti 2 . 000- 5 0, Q0<Ktf4t<£2, 000 - 20, 0 0 0'^ 

40-95K*%» W4 L <I15 0 - 8 5 «S%-C**o £<0»£\ :©->n**>lii 
, (A/B) xi 00 T^3H4«TaS>4* 
[0 0 2 1 ] 

W 2 ] 20 

I I 

A= {CH^j-SSiOKSiO^SiOjy-Si-tCHj), OSS U 



CH, CH, 
B - (CH^j-SiCKSiO^SiOi^-SKCHib 

CH 3 (CH 2 ) r O-(CH : CH 2 0) p -(CH ; CH(CH 3 iO) >r R 

(fit* R , x , y x 0 > a ii JLS2 1 fttiU ) 
[0 0 2 2] 

ftmmvm a , < a) &%-<d* / *° >; ->d4*vio o K»gpn*t u 1 ~~ 

2 0 Sfi^v *? * L < J±2 ~ 1 5 f £SgT*&o J HSfE*Mr-li*^^t^t^T. 
[0 0 2 3] 

MfiT;V3-*i v ffiftS £ * I' 7 -f >$R fc ?>§|£k S & fcf J* T -fc T- T * 40 

f - T- * <r> a ft ^» « , v ^Mi, p 5> * a ^mue tr&mf b it & • £ o 

U 0. 5-1, OOOppm, #}:i-5 0 0 ppmai^^o 
[0 0 2 4] 

v u * it & , pj x. a- #v * y -> c * -9" > - * > # / sh u d ^r-y- v » ^ 

^^^<0^?*^v ') Jt^fflSMU 50-350 mVgn #^ 80-2 5 0 
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(8) JP A ZOOS. 3, 10 

[0 0 2 5] 

xLft&iSSit:!!?^ 1 ) a^E-fefiJi, (A) 1 0 0ftfi$&t~:*tU 1 QHMflSJiLT (ED 

L £ % 
[0 0 2 6] 

(F) *^*©B^ili, (A) 1 0 0 HSaSfctf U 3 0- 2 0 0 & 

iL<*i4o-i2o 3 o ICM^*iH'm^e^f±<DffeT^^+S"e, 2 

[0 0 2 7] 

^ v s ft * s £ & ^ m m tk ^1- * d i * i ft 1 1 *? n & « 

[ 0 0 2 8 ] 
[0 0 2 9] 

, =fA^|S'Tt$*«jlS*ff*±, 1 0 Ot;*fHx *fS t< £8 O'CJiU: 1 0 o*c*^> a 
#, 8 0-98 t\ J:^H<ii8 0 - 9 5t^^ Mii, 5 ^**<s 1 2mm 

, Sf S L < i± 1 0 t> 6 ftffi x J: ") L < (* 1 5 2 «#R"C**» W.4k£LtiL& 1 

*^M?«^^2^^-^Ti urrtx i oom, &n.<(ii 5 

0tftl±2 5 0 CJ^Tx J: Sffi L < fi 1 S 0t&±2 5 0*CJiHTT\ 2**jx7l$Mli 30 

x i Q&#h4 smm. ff * l < »3 0 43-^^2 4mm*. 

[0 0 3 03 

x 7 v $3M&l£J! idu ' 7 ? 3S&1sfrfll ?-'r< y 7 v -m&mB-f * - ~fft art- 
J: ? itx iiey^-yiAlWItio iif7 -y SiRttK?- f-* y?#k 
LTiix ^R&'tf 1 ) ■r h^7A'*D-tf t i^>W^ (PTFE) <r>*7 t ^ N-tS' 
7f ?/ * * (^r ^yisai. 7 -v I.^ v -f >y ? 7xi 3#*3§tf fcitx * 7 ? %W$m 

f *-7t Ltli, f&iES4:ffiffl Lllx fli*. 'J ^ h 5 7 o if l^Wflg (PTF 
E) x f- }• ?7A-^Dif I'^-.'-x- 7 JWt PT^+JVtr-^J.-r^ftl^^gi (P 
FA) x 7 Hb^i->-# ^oe^>£s£#M (PEP) x ^'J7^te-9f 40 
^IBIfl (PVDFJ x 7f 1btf-jHaflBSf^A i ^ffeft4* t , *iT*#«;P 

[0 0 3 1] 

£ Jix d<?>-> i; * - > =f a 7x # > -^^stjim^fe^^tSDafi x &k&mw o . 1 5 w 

/m * t! J^Tx *?K 0 . 0 5-0, 14 W/m • K>V$>%> Z. t Ml t t*iS^^^'J> 
Si- <^ x tfAftWt^D- ^»A14*K*-»^ !9 x ^3171' > ^ *- i LT4>tt 
flg^+^-K io-CLH 4&^**« 
[0 0 3 2] 

j|3, ±15v'U 3- >^fix.!iiOlf $ (i®fijg5e3*t&#, 0. 0 5 - 8 0 mm, If K 0 
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(9) JP 2005-62534 A 2005. 3. 10 

1 0 0 /iffl^tfi L ^o 
[0 0 3 3] 

KfolEISH 4 # t TSS^fli 13 v » -C 14 * H 1 fi |[i 1 1 * % 

[0 0 3 4 ] 
[fcttffll 1 ] 

0, fcT — JV«0 - 0 0 0 l25mol/g) 10 0^, itliil^l 1 OmVgT^J 
i ) 

[ft 3] 

i i ( n 

"CiFSft* #V r fl/jfetti/ ') 3- > {ft?* 5 5 4 0, yt^"/^f>l 7 3 % 
SO. 0038 mo!/g) 4. 3§g (S^IiW^a a /KIM^/^^ (^/Hfc'J 

= 1. 3) i-asaqu i o frR&t-ft irz 0 zuktks m&wcmm* 

M L i&<& ^ 9 5 tJ^t-r^U lBtKUfeStt:, ®-ft£-££f£. SjJ-^ttf : U 2 0 0'C 
T'4 Btra#^ 1- *jlT LT#?t:*Eit^SCo^T, J i S K 6 2 4 9 JfcSU 

TM-3 Ifi^tt^ttSI) Tf&ljgL^fk R&ttMftfcKXWmntfrto&timL. 

[0 0 3 5] 

2 ] 

— -Jl/S-S"* v f" ')yP**> (Jt£-$: 4 0 0 > t ^;WI 0 . 0 0 0 0 9 4 
mo 1/g) 5 0?P, >'f atyltt«?li/; y7 f 'i y p 

#x7 0y;i'tt8.» Tin^ZOO) 0. 5gjS, (II) 

[fb4] 

CH~ CH,, 40 
I I 

(,CH J )3-SiC>HSK)) & :HSjiO)4-Si-(CH J }j n 
CHj fCB : ) r O-(CH 2 CH ; 0> !( rtCH : CH(€H 3 )<»5-H 

f^^i^^'Jx-f (1t1 5 4 6 0, jjT^yB^fyfS 1% 

l^|&^*f|S^/T)V^-)Vg (*JHt) =1. 0) ^7"7i^)-^f-i:A^ 
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Off) JP 2005-62534 A 2005.3,10 

[0 0 3 6] 

yo^t> 0 0 , tr-JHio. 000094 

m 0 l / g ) 5 0 f 15 , M sfcat^ v > f- A> "tf ~ ;v >' o^-yi -<*§J"$S & ft & v >' ^ ;u # U v- o 

*J7oM*i Tin-/,^ 2 0 0) 0. 5$S, ±lfi5S; (II) T*8*14#'JX-T 

. 0^ (g^s^^gg^/r^-n'S (*>nt) =2. 2) 4-79** \)-** » 

j&HU 1 5fr1ft&&miXV&$>i!> s ifc1&$ l %i£-> *)^- >XAl£&ty (3) Jk Ljto 
Ml tFI»e, WfcS-t, JUS* E^&,\JL f^^a^W^^^^l&^i]^ 

[0 0 3 7] 

m -J * * jv tf ~ ■> d * -> at-e^i* $ *l , isj «k u tr >v £ 4 is m t * *>* J* n> # 

5 5 0 , tT-^ffi 0 . 0 0 0 1 2 0 m o ! / g ) 1 0 0 ff, Jtt^iB 20 

-9 7 2) 3£g, JtES (I) fS^W^'ix-f WPJ&VV 8 ft*';/?*:* <} 

- ^ *hj-- 1 0 ^^t'lSit^m, SSffifll I f-Jl^W Ko ->* * ># l ) ->D * 

*^4. 1 f(5 (SitM?^**!^ /t;v^^.;p1 f**it) -1. 3) fcjfiHrU 1 

» ft&U£J&*U*i*!l i tTxf - ^ D / - )V 0 . 0 5 S&* BSim U 15 

i»i/')3-^JAffl*8 (4) Ke^S (Pt*Jtl%) 0. laRfc&'frU 

[0 0 3 8] 

t&ififll 5 ] 

2 0, tf-^ffliO. 0 1 2 5 mo 1 / 1 0 0 g) 1 0 0 §1$, 1 0 m 

Vg^&jSU^It'JUSSitfct: a- A Kv-V A (B|;x7t3v,qil, R- 9 7 2) 3 
SBk TKa (III) 
[•ft 5] 

CHjHCH ; ), r CHCH : 0H : O) s -H < in ) 

•tf^ ? it ft * -f * >.£ # ® ?31'i#J 8 SB * 7* v ^ # 1 ) - 5 4 * - K a Jt, 10 jHt fH SrWIt 40 

1 0 i*lK*8 0gR*4|H|Ug'*tT^L^ K^-'H^M^Sif 

o R0$iJ#P^J Htif^->',H^W./-^0. 0 5 ?P S: iSAB L v 15 :'r>U 

[0 0 3 9] 
[itiS^Jl] 
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fi'&Jf 2 2 0, tf-JWflBO. 0 1 2 5 mo 1 / I 0 0 g) 1 0 0i, ik^ffiflJ*'! 1 Om 
7g^l>SWM?il^Ka-A K^U* (atXTDMg^ R- 9 7 2) 3 

> 4 . 3 tf^q U 1 0 5Hft#£fro fc„ ft&UBEi&IWIHfli t IT ~ )W-> ? d ^ 

+t/->0. 0 5 ?|S*ifi4li L . 15 JiHSM* £$£*t "C "C £ bifio fz M £ s s *) 3 - > =r 

AlgjftK (6) tu, 

[ 0 0 4 0 ] 

f30.£ f^tf 9 ->n > (ji^ge 4 0 0 , t: -Mffi 0 . 0 0 0 0 9 4 



(1-^1 8 0) 5 QgPx it= 



$i7 0y)Vfig, 7in->'jP2 0 0) 1 -M£^ (II) H* *° »J Jt-f- )P 

0$S (SSEJK^-^M^/T^ir^^S l-^^it) =2. 2) 

£<7V> ij 3- ^=fAffljRSSJ (7) £S£jjA& (P t iSfejgt 1 %) o. lSffcifrB-u 

L- > ^i. 1 §S L-- & 
[0 0 4 1 ] 



10 



20 





I 


o 








1 






0.61 


0. 72 


0.74 


0. 6S 


0.63 


1.01 


0. 65 




12 


17 


23 


15 


16 




27 


[ 150*0 X22f$ 


17 


13 


29 


24 


25 




62 


(tf/trr'C) 


0. 10 


0.13 


0. 13 


0. 11 


0. 11 


0. 19 


Q. 11 










to Mil k» 
"O 

tot** 


toiO^mtO 




tolOwtn^tJi- 



30 



40 



[ 0 0 4 2 ] 

jSf£ 5 0 mm x^ft g 3 0 mmOT A- 5 ~ v A -> t 7 h «SBU , ftJjqEJEKSJiStl* -> 9 3 
-9A-> + 7SOTUiifiU, *,M^J 1»->»J rfAMi^ (1) ^^IKt'Sa 

2 6 m m x ft » 2 5 0 mm<o v U 3 - > ^ A a - 9 4-#fc 0 ^y>J^y^D- 50 
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Klfetf, 1 8 0 tt 2 (SHJffift U P F A WHIMS' ya-^JAu- 5*fMft Lfc. 

[0 0 4 3] 
[JfcSW 3 ] 

iSg5 Ommxfi? 3 0 mm«OT^ ^ - >? A V * y hV&mi-, tttSRBLl&Mi&foi' 9 3 

~ <? A v * 7 f> S-Jgi tfc&S 1*3 ifcffifll 1 •> =f ( 6 ) (ctt^'SB » 

^<D£5ftg U 9 5 t^tT 1 sllllll L, 1 8 0 < CT« 4 a#H#;* Ki7L 

Utfc*. 1 8 0 tff 2 &m mil U P F A®fll».«v- 'J 3 » V d*A D - 7 tftS t fc 0 
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<51}Irre,Cl .' 



Fif-A(f^) mOi MSI AA85 6A1S BA41 EA02 EA11 FA01 FA22 CA57 
CA53 GASO CA66 HA03 ^04 HM3 HW HW 
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F I 6 C li/00 
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